Attorney Docket No. 5490-000313 
BMT 5607 (B-457) 

D AND APPARATUS FOR CEMENT DELIVERING BUTTRESS PIN 

FIELD 

[0001] The present disclosure relates generally to orthopedic implants, 
and particularly to buttress pins for fixation of various orthopedic implants. 

BACKGROUND 

[0002] Orthopedic procedures to repair the bone structures of an 
anatomy, such as the human anatomy, generally require fixing grafts or implants 
to a bone structure. The fixation of a first or primary implant to a bone structure 
often requires a second implant or implant portion to engage the bone structure 
to fix the primary implant in place. Therefore, the secondary implant must be 
able to engage both the bone structure and the primary implant to ensure a 
proper fixation and stabilization of the bone structure for healing. 

[0003] When the bone portion to which the secondary implant is affixed 
is a strong and healthy bone, fixation of a secondary implant is generally problem 
free. Nevertheless, injury to bone portions are generally more prevalent with 
already weakened or otherwise damaged bones. Therefore, the purchase of the 
secondary implant into the bone portion is generally more problematic. The 
secondary implant may strip the bone portion into which it is implanted or loosen 
over time due to degradation of the bone portion. 

[0004] Although purchase of a secondary implant into a bone portion 
can be increased by increasing, for example, the depth of the thread of a screw 

1 




Attorney Docket No. 5490-000313 
BMT 5607 (B-457) 

or including bone engaging portions on the secondary implant, the purchase of 
the secondary implant can still be weakened over time due to further degradation 
of the bone. In addition, the interior of a weakened bone can already include 
gaps and pores that are larger than a healthy bone thus further reducing the 
purchase of the secondary implant into the bone portion. 

[0005] Providing a system or implant that can increase purchase in a 
weakened bone portion is therefore desirable. Moreover, it is desirable to 
provide such an implant without requiring multiple portions to be implanted into 
the bone portion. It is desired to provide an implant that can be implanted into 
the bone portion to securely hold a primary implant without requiring numerous 
surgical procedures or a plurality of revision procedures for a single implant 
procedure. Moreover, it is desired to provide an implant that can securely fix a 
primary implant to a bone portion, that is substantially weakened due to disease, 
using a substantially strong and fast fixation method. 

SUMMARY 

[0006] The following disclosure and appended claims relate to a 
buttress pin for fixation of an implant to a bone portion. The buttress pin includes 
a bore or cannula through which a bone cement slurry may flow. In addition, an 
aperture extends between the bore or cannula and an exterior of the pin. Thus, 
the bone cement may pass from the interior of the pin to the exterior to increase 
fixation and purchase of the buttress pin with the selected bone portion. 
Therefore, after or during the inserting of the buttress pin into the bone portion, 
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the bone cement slurry can be passed through the bore apertures such that it will 
harden between the bone portion and the buttress pin to increase fixation. 

[0007] The buttress pin may be substantially without threads 
throughout its length or shaft. Although various structures may be included, such 
as detents for the apertures, to increase interaction between the bone cement 
and the buttress pin, the buttress pin may be othenwise smooth. Nevertheless, 
threads may be positioned at the proximal end of the buttress pin to engage the 
primary implant, such as a bone plate, to increase interaction and fixation of the 
bone plate with the buttress pin. Therefore, a buttress pin can be provided that 
can securely engage weak bone portions and also securely engage a bone plate 
to ensure substantial fixation of a bone plate to a selected bone portion. 

[0008] According to a first embodiment, an implant system to repair at 
least a bone portion is described. The implant system includes a primary implant 
to be positioned relative to the bone portion and a secondary implant operable to 
engage both the primary implant and the bone portion. The secondary implant 
includes a distal portion adapted to engage the bone portion and a proximal 
portion adapted to substantially engage the primary implant during and after the 
distal portion engages the bone portion. The secondary implant also defines a 
bore extending through the distal portion and the proximal portion and an 
aperture extending from the bore to an exterior of the secondary implant. The 
bore and the aperture substantially define a conduit through the secondary 
implant. 
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[0009] According to an alternative embodiment a pin implant for fixing a 
second implant relative to a selected bone portion Is described. The pin implant 
includes a second implant engaging section defined by a proximal portion 
including a second implant engaging structure. The pin implant also includes a 
distal bone engaging section extending from the second implant engaging 
section. A bore is also defined by the second implant section and the distal bone 
engaging section through which a flowable material is able to flow. An aperture 
is defined by at least one of the second implant engaging section and the distal 
bone engaging section. The distal bone engaging section is able to be impacted 
into the bone portion. A flowable material is able to flow through the bore and the 
aperture to interconnect the bone engaging section and the bone portion. 

[0010] According to a further alternative embodiment is described a 
method of fixing a first implant relative to a bone portion with a second implant. A 
first implant is positioned relative to the selected bone portion in a primary 
procedure. A second implant is passed relative to a selected portion of the first 
implant. A conduit is provided through the second implant to direct a flow of a 
flowable material through the second implant to assist in fixation of the second 
implant. Also, a flowable material is flowed through the second implant at a 
selected time to interconnect the second implant with the selected bone portion. 

[0011] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
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the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not Intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present Invention will become more fully understood from 
the detailed description and the accompanying drawings, wherein: 

[0013] Figure 1 is an exploded perspective view of an implant system 
according to a first embodiment; 

[0014] Figure 2 is an implanted view of the implant system according to 
an embodiment; and 

[0015] Figure 3 is a detailed view of the Implant system implanted 
relative to a bone portion. 

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS 
[0016] The following description of various embodiments is merely 
exemplary in nature and is in no way Intended to limit the invention, its 
application, or uses. Although the following description relates generally to 
Implantation of bone plates, wherein the bone plate Includes an aperture, it will 
be understood that the following description may be applied in various other 
applications. For example, the buttress pin may be used to hold any appropriate 
implant to any appropriate selected portion of the body, such as to increase 
fixation of a hip implant or other implants. Also, it will be understood that a bone 
plate may be positioned relative to any appropriate bone portion. Although the 
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following description relates generally to a bone plate positioned relative to a long 
bone, such as a fennur, bone plates may be formed in various sizes to be fixed at 
ahy appropriate bone portion. Therefore, the bone plate may also be fixed 
relative to a tibia, humerus, or any other appropriate bone portion. It will be 
further understood that the fixation implants may be any appropriate length, 
diameter, shape, or mass. The size of the fixation implant may depend upon the 
bone into which it is implanted, the size of the patient into which it is implanted, 
the degree of degradation of the bone portion, or other various factors. 

[0017] With reference to Figure 1, an implant assembly 10 generally 
includes a bone plate or primary implant 12 and a buttress pin or secondary 
implant 14. The bone plate 12 can be used for any appropriate surgical 
procedure such as to fix two portions of a broken bone or to increase stability of a 
weak or injured bone. The buttress pin 14 fixes the bone plate 12 relative to the 
bone portion to which the bone plate 12 is implanted. As described herein, the 
buttress pin 14 may be inserted through the bone plate or relative to the bone 
plate according to a plurality of methods. 

[0018] The bone plate 12 can be formed of any appropriate shape, and 
is exemplary illustrated as a rectangle including a length L greater than a width 
W. It will be understood that the bone plate 12 may also be substantially square, 
circular, or include various profile shapes such as being rounded or angled. 
Nevertheless, the bone plate 12 generally includes at least one bore 16 formed 
through the bone plate 12. The bore 16 is adapted to receive a fixation device, 
such as the buttress pin 14. Generally, the bore 16 is formed in any appropriate 
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design to increase or ensure fixation of tlie bone plate 12 relative to a bone 
portion. As illustrated here, a plurality of the bores 16 are formed substantially 
along a central axis of the rectangular bone plate 12. 

[0019] The bone plate 12 can be formed of any appropriate material. 
Generally, the bone plate, 12 is formed of a biocompatible metal such as 
titanium, cobalt chromium alloys or stainless steel. Nevertheless, the bone plate 
12 may be formed of other appropriate biocompatible materials such as polymers 
or ceramics. It will be. understood that the material of the bone plate 12 is not 
substantially required to be any particular material, but only be appropriate for 
fixation of the bone portion. 

[0020] The buttress pin 14 generally includes a shank or shaft portion 
20 and a head or driving portion 22. The shank portion 20 includes a 
substantially elongated portion comprising the distal end of the shaft 20. In 
addition, the distal or body portion 24 generally defines a bone or an anatomical 
engaging portion. Extending above or proximally from the body portion 24 of the 
shaft 20 is a threaded or bone plate erigaging portion 26. The bone plate 
engaging portion 26 generally defines a thread 28 that is able to engage the 
internal threads 18 of the bore 16. In this way, the buttress pin 14 is able to 
securely engage the bone plate 12. 

[0021] The bone engaging portion 24 may be substantially smooth to 
allow for easy engagement of the buttress pin 14 into the anatomical portion. 
The body portion 24, however, may also define a selected geometrical shape, 
such as a triangle, a square, or any other appropriate shape. In addition, the 
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body portion 14, may include barbs or anti-pullout portions 30. The barbs 30 can 
furtlier engage the bone during and after implantation of the buttress pin 14 into 
the bone. 

[0022] The head portion 22 generally includes a size greater than the 
diameter of the bore 16 formed in the bone plate 12. Therefore the head 22 can 
engage the bone plate 12 to securely hold the bone plate 12 to the bone portion. 
The head 12 can be formed of any appropriate geometry, but generally provided 
to allow for implantation of the buttress pin 14 into the bone portion. Generally, 
the buttress pin 14 is passed, such as through driving, pushing, or sliding the 
bone portion. The head portion 22 may be formed for easy engagement of a 
hammer or mallet to drive the buttress pin 14 into the bone portion. Alternatively, 
less force may be necessary and the head portion 22 may simply provide a 
means for a user to engage the buttress pin 14 to press it through the bone plate 
12 into the bone portion. The bone plate 12 may also define a countersink to 
receive the head portion 22 to form a substantially smooth surface upon 
implantation. 

[0023] Extending through the buttress pin 14 is an internal bore 32. 
The bore 32 may extend substantially through the buttress pin 14 or terminate at 
any appropriate point therein. Therefore, the buttress pin 14 may either be 
cannulated or only include the internal bore 32. Fonned in or through the body 
portion 24, generally near a distal end 24a is an aperture 34. Also, a plurality of 
the aperture 34 may be provided. The apertures 34 extend from an exterior of 
the body portion 24 through to the bore 32 formed in the interior of the buttress 
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pin 14. The apertures 34 allow for material which is transmitted through the bore 
32 to exit the bore 32 to a position nearer the buttress pin 14 within the bone 
portion, as described further herein. 

[0024] The buttress pin 14 can also be formed of any appropriate 
biologically compatible material. For example the buttress pin may be formed of 
appropriate biocompatible metals, such as titanium, cobalt chromium alloys, or 
stainless steel. The buttress pin 14 may also be formed of other appropriate 
materials, such as polymers or ceramics. Nevertheless, the buttress pin 14 
generally is strong enough to substantially hold the bone plate 12 relative to the 
selected bone portion for an appropriate period of time. For example, the 
buttress pin 14 and the bone plate 12 may be fomied of a bio-absorbable 
polymer which will absorb into the body and substantially disappear over a 
selected period of time. In this way, fixation with the implant system 10 is not 
permanent, but only operable to allow for substantial healing of the selected bone 
portion. 

[0025] With reference to Figures 2-3, an exemplary method of 
implanting the implant system 10 is illustrated. It will be understood, that the 
following discussion is merely exemplary and not limiting relative to the 
appended claims. That is, any appropriate method may be used to implant the 
implant system 10, including the bone plate 12 and the buttress pin 14, and the 
following is nrierely one appropriate method. 

[0026] With particular reference to Figure 2, a bone portion 50 for 
implantation is selected. The bone portion 50 may include a fracture 52 or any 
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Other defect 54 which is to be repaired. For example, the bone portion 50 may 
also include a plurality of pores or voids 54 which weaken the bone portion 50 
that are desired to be reinforced or strengthened. 

[0027] Once the bone portion 50 is selected, an appropriate implant, 
such as the bone plate 12 can be selected to be positioned relative the bone 
portion 50. Appropriate procedures will be understood to be taken to allow for 
positioning of the bone plate 12 relative to the bone structure 50. One 
knowledgeable in the art will understand that various incisions niay be required 
through the dermis of the patient and other soft tissues to gain access to the 
bone portion 50. The particulars of these procedures are not, therefore, 
necessary to be described in detail here, but will be understood to have occurred 
to allow access to the bone portion 50. 

[0028] After the appropriate surgical preparation procedures have been 
performed, the bone plate 12 is positioned relative to the bone portion 50. The 
bone plate 12 generally spans any fractures 52 and any of the weakened 
portions 54 that desire to be strengthened. Therefore, the bone plate 12 can be 
selected to be any appropriate length required to span the various repairable 
portions of the bone structure 50. After the bone plate 12 is positioned relative to 
the bone 50 in the appropriate orientation, fixation members are provided to fix 
the bone plate 12 relative to the bone 50. It will be understood that before the 
permanent or final fixation members are used to fix the bone plate 12 relative to 
the bone 50, temporary fixation members may be used to hold the bone plate 12 
in the selected orientation to ensure that it does not move during the final implant 
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procedure. Nevertheless, the buttress pin 14 may be provided to be passed into 
the bone 50 through the bone plate 12. 

[0029] The buttress pin 14 may be passed through the bone plate 12 
and into the bone 50. The passing or insertion of the buttress pin through the 
bone plate 12 may be through any appropriate method. For example, a bore 
may be formed in the bone portion 50 relative to one of the selected bores 1 6 
formed by the bone plate 12 and the buttress pin 14 simply pushed through the 
selected bore 16 into the bore formed in the bone portion 50. The bone cement, 
as described herein, would provide the majority of the purchase between the 
buttress pin 14 and the bone portion 50. Alternatively, the buttress pin 14 may 
be pushed into a bore that is formed of the bone portion 50 relative to the 
selected bore 16 of the bone plate 12 for at least an initial friction fit. Also, the 
buttress pin 14 may be driven, such as with a force produced by a mallet or a 
hammer, into the bone portion 50 that is unprepared with a bore or other 
aperture. Therefore, the selected bore 16 of the bone plate 12 may be used to 
guide the buttress pin 14 into the bone portion 50 and the buttress pin 14 provide 
at least an initial purchase in the bone through the movement of the bone into 
which the buttress pin 14 is driven. Although the following discussion relates 
generally to driving the buttress pin 14 through the bone plate 12 into the bone 
portion 50, it will be understood that any appropriate method may be used to 
pass the buttress pin 14 into the bone 50. 

[0030] The buttress pin 14 may be driven through one of the selected 
bores 16 into the bone 50. Any appropriate tool can be used to drive the buttress 
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pin 14 into the bone portion 50 such as a hammer or mallet. Generally, the 
buttress pin 14 is driven through the bone plate 12 until the threads 28 of the 
buttress pin 14 begin to engage the threads 18 of the bore 16. That is, the 
buttress pin 14 is not driven through the internal threads 18 of the bore 16 so as 
to damage the Internal threads 18. Therefore, after the buttress pin 14 is driven 
the appropriate distance, a tool may be used to torque the buttress pin 14 to 
engage the complimentary internal threads 18 to pull the buttress pin 14 through 
the threads 18 of the bone plate 12. Any appropriate tool may be used to drive 
the buttress pin 14 into the threaded portion of the bone plate 12 to securely fix 
the buttress pin 14 to the plate 12. 

[0031] It will also be understood that the thread 28 of the buttress pin 
14 may be replaced with any other appropriate structure. For example, the bore 
16 and a plate engaging portion of the buttress pin 14 may be fomied as 
complimentary tapers such as a Morse taper fit. Therefore, connection of the 
Morse taper will securely engage the bone plate 12 with the buttress pin 14. 
Alternatively, the buttress pin 14 or the bone plate 12 may defomn the other to 
create a substantially strong interference fit. Therefore, it will be understood that 
the threads 28 of the buttress pin 14 and the threads 18 of the bore 16 are not 
limiting of the structures or methods that may interconnect the buttress pin 14 
and the bone plate 12. 

[0032] With particular reference to Figure 3, the buttress pin 14 has 
securely engaged the bone plate 12 to preliminarily fix the bone plate 12 to the 
bone 50. After the buttress pin 14 has been driven through the bone plate 12, 
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wherein the threads 28 of the buttress pin 14 engage the internal threads 18 of 
the bore 16, a supplementary fixation element may be provided. Generally, a 
bone cement slurry may be passed through the bore 32 of the buttress pin 14 
and extruded through the apertures 34 of the buttress pin 14 to further engage 
the bone 50. 

[0033] Any appropriate device may be used to allow the bone cement 
to be passed through the bore 32, such as a syringe 60. The syringe 60 can 
include a selected amount of a bone cement 62 to be provided through the bore 
32. An appropriate conduit 64 can be provided to communicate the bone cement 
62 from the syringe 60 to the bore 32. An appropriate fixation device 66 is used 
to ensure a seal between the conduit 64 and the buttress pin 14. For example, 
and not intended to be limiting, the fixation device 66 may include a ring portion 
66A that is adapted to engage an annular depression 66B in the screw 14. 
Therefore, there is a substantial locking seal between the conduit 64 and the 
internal bore 32 so that under pressure the bone cement 62 travels through the 
buttress pin 14 to form the mantle 68. It will be understood that any other 
appropriate connection device may be used such as a clamp or threaded device. 

[0034] Nevertheless, the interconnection or engaging member allows 
the material flowing from the syringe 60 will enter the bore 32 of the buttress pin 
14 and exit in the direction of arrows A from the apertures 34. Therefore, the 
bone cement 62 can be provided relative to the buttress pin 14 through the bore 
32 and the apertures 34 of the buttress pin 14. In this way, the bone cement 
slurry 62 can form a mantle 68 around the buttress pin 14. 
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[0035] The bone cement 62 hardens into a solid mass after a selected 
curing time to fonn the mantle 68. The bone cement mantle 68 provides fixation 
between the buttress pin 14 and the bone 50. The mantle 68 engages various 
porous portions of the bone 50 and further engages the apertures 34 and any 
appropriate structures formed on the buttress pin 14, such as barbs 30, to ensure 
a substantial fixation of the buttress pin 14 and the bone 50. Therefore, rather 
than relying solely on the longevity and strength of the bone near the buttress pin 
14, the bone cement mantle 68 is provided to ensure a larger area of fixation 
between the buttress pin 14 and the bone 50. It will be understood that the bone 
cement mantle 68 can obtain or take on any appropriate shape depending upon 
the porosity and nature of the bone Into which the buttress pin 14 is implanted. 
Nevertheless, after the bone cement mantle 68 has cured, it is substantially 
immobile, but includes various structures that resist pull-out of the buttress pin 
14. 

[0036] Therefore, the bore 32 and the apertures 34 of the buttress pin 
14 allow for delivery of a bone cement slurry 62 to an area near the buttress pin 
14 without attempting to first implant a bone cement slurry. In addition, the 
buttress pin 14 can be implanted without first forming a bore in the bone 50. This 
allows for greater retention of the natural bone that is still present in the bone 
portion 50 without the removal of the amount of the bone due to a bore formed to 
receive the buttress pin 14. Rather, the buttress pin 14 can be driven into 
unprepared bone due to the design of the buttress pin 14. Only after 
implantation of the buttress pin 14 is the bone cement slurry 62 provided to 
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increase fixation of the buttress pin 14 to tlie bone 50. Altiiougli the buttress pin 
14 may be passed into unprepared bone 50, it will be understood that the bone 
50 may also have formed therein a bore into which the buttress pin 14 may be 
passed. After passing the buttress pin 14 into the bone, the implantation of the 
bone cement may increase the purchase of the buttress pin 14 relative to the 
bone. 

[0037] In addition, the external threads 28 provided on the buttress pin 
14 provide additional fixation of the buttress pin 14 relative to the bone plate 12. 
Because of the engagement of the buttress pin threads 28 and the bore threads 
18, the bone plate 12 is less likely to creep or weaken over its lifetime. 
Therefore, the positive engagement of the bone cement mantle 68 with the bone 
and the buttress pin threads 28 with the bore threads 18, the fixation of the bone 
plate 12 relative to a weakened bone 50 can be substantially strengthened. 
Moreover, this longevity can be achieved without weakening the bone structure 
50 by the requirement of forming a bore to receive an implant. 

[0038] Furthermore, the buttress pin 14 can be provided to provide the 
bone cement slurry 62 to a selected weakened portion of the bone structure 50 
after implantation of the bone plate 12. For example, the buttress pin 14 can be 
used to provide bone cement slurry to the voids 54 that have formed in the bone 
Structure 50. Therefore, a separate or distinct procedure would not be required 
to provide bone cement to these areas. In addition, the bone cement 62 can be 
provided simultaneously with fixing the bone plate 12 to the bone structure 50. 
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The bone cement can also be provided at a time distinct from implanting tlie 
buttress pin 14. 

[0039] For example, the bore 32 and the apertures 34 can be provided 
in the buttress pin 14 during a first or primary implant procedure. The bore 32 
and the apertures 34 can be appropriately covered to preserve the passage 
through the buttress pin 14. Then during a revision procedure, the bone cement 
slurry 62 can be provided through the buttress pin 14 to various weakened 
portions 54 that may have formed after implantation of the bone plate 12. 
Therefore, the buttress pin 14 can provide a first primary fixation and then at a 
later revision procedure be provided with a secondary fixation, such as the bone 
cement 62, to fill any voids or to create a bone cement mantle around a 
previously implanted buttress pin 14. 

[0040] Although the above discussion relates generally to providing a 
buttress pin 14 that is driven with a substantial amount of force into a selected 
bone portion 50, it will be understood, as discussed above, that any appropriate 
method may be used to insert the buttress pin 14 Into the selected bone portion 
50. The description of the invention is merely exemplary in nature and, thus, 
variations that do not depart from the gist of the invention are intended to be 
within the scope of the invention. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention. 
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